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1
IMAGING ELEMENT AND IMAGING
DEVICE

TECHNICAL FIELD

The present invention relates to an imaging element and
an imaging device.

BACKGROUND ART

An imaging element in which one transistor for clamping
a signal that is output from a pixel at a predetermined
voltage level is provided for each column is known (Patent
Literature 1). Since the past, improvements in the quality of
images have been required.

CITATION LIST
Patent Literature

[Patent Literature 1]
Japanese Unexamined Patent Application, First Publica-
tion No. 2004-222273

SUMMARY OF INVENTION

According to a first aspect, there is provided an imaging
element including a first substrate provided with a photo-
electric conversion unit configured to generate electric
charges by photoelectric conversion and a signal line to
which a signal based on the electric charges generated by the
photoelectric conversion unit is output and a second sub-
strate provided with a supply unit configured to supply a
voltage to the signal line so that a voltage of the signal line
does not fall below a predetermined voltage and a process-
ing unit configured to process a signal output to the signal
line, the second substrate being stacked on the first substrate.

According to a second aspect, there is provided an imag-
ing device including the imaging element according to the
first aspect and a generation unit configured to generate
image data on the basis of a signal processed by the
processing unit.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a diagram illustrating a configuration example of
an imaging device according to a first embodiment.

FIG. 2 is a block diagram illustrating a configuration
example of an imaging element according to the first
embodiment.

FIG. 3 is a diagram illustrating an example of a cross-
sectional structure of a portion of the imaging element
according to the first embodiment.

FIG. 4 is a diagram illustrating a configuration example of
a portion of the imaging element according to the first
embodiment.

FIG. 5 is a timing chart illustrating of an operation
example of the imaging element according to the first
embodiment.

FIG. 6 is a timing chart illustrating an operation example
of the imaging element according to the first embodiment.

FIG. 7 is a diagram illustrating an example of a layout of
a portion of the imaging element according to the first
embodiment.

FIG. 8 is a block diagram illustrating an example of a
configuration of an imaging element according to a modi-
fication example.
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FIG. 9 is a block diagram illustrating another example of
a configuration of the imaging element according to the
modification example.

DESCRIPTION OF EMBODIMENTS
First Embodiment

FIG. 1 is a diagram illustrating a configuration example of
a camera 1 which is an example of an imaging device
according to a first embodiment. The camera 1 includes an
imaging optical system (imaging optical system) 2, an
imaging element 3, a control unit 4, a memory 5, a display
unit 6, and an operation unit 7. The imaging optical system
2 has a plurality of lenses including a focus adjustment lens
(focusing lens) and an aperture diaphragm, and forms a
subject image on the imaging element 3. Meanwhile, the
imaging optical system 2 may be detachable from the
camera 1.

The imaging element 3 is an imaging element such as a
CMOS image sensor or a CCD image sensor. The imaging
element 3 receives a flux of light that has passed through the
imaging optical system 2 and captures a subject image
formed by the imaging optical system 2. A plurality of pixels
having a photoelectric conversion unit are disposed in the
imaging element 3 two-dimensionally (in a row direction
and a column direction). The photoelectric conversion unit
is constituted by a photodiode (PD). The imaging element 3
photoelectrically converts the received light to generate a
signal, and outputs the generated signal to the control unit 4.

The memory 5 is a recording medium such as a memory
card. Image data, a control program, and the like are
recorded in the memory 5. Writing of data to the memory 5
and reading of data from the memory 5 are controlled by the
control unit 4. The display unit 6 displays an image based on
image data, information relating to shooting such as a shutter
speed or an aperture value, a menu screen, and the like. The
operation unit 7 includes various setting switches and the
like such as a release button, a power-supply switch, and a
switch for switching various modes, and outputs a signal
based on each operation to the control unit 4.

The control unit 4 is constituted by processors such as a
CPU, an FPGA, and an ASIC, and memories such as a ROM
and a RAM, and controls each unit of the camera 1 on the
basis of a control program. The control unit 4 supplies a
signal for controlling the imaging element 3 to the imaging
element 3 to control the operation of the imaging element 3.
The control unit 4 causes the imaging element 3 to capture
a subject image and output a signal in a case where a still
image is captured, a case where a moving image is captured,
a case where a through image (live view image) of a subject
is displayed on the display unit 6, or the like.

The control unit 4 performs various types of image
processing on a signal which is output from the imaging
element 3 to generate image data. The control unit 4 is also
a generation unit 4 that generates image data, and generates
still image data and moving image data on the basis of the
signal which is output from the imaging element 3. The
image processing includes image processing such as a
gradation conversion process or a color interpolation pro-
cess.

FIG. 2 is a block diagram illustrating a configuration
example of the imaging element according to the first
embodiment. The imaging element 3 is configured by stack-
ing a first substrate 111 provided with a plurality of pixels 10
and a second substrate 112 provided with supply units 30
and a readout unit 60. The first substrate 111 and the second
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substrate 112 are each configured using a semiconductor
substrate. Circuits provided in the first substrate 111 and
circuits provided in the second substrate 112 are electrically
connected to each other by connecting portions such as
electrodes or bumps.

The first substrate 111 has a plurality of regions 20 in
which the plurality of pixels 10 are disposed. In the example
shown in FIG. 2, four regions 20 are shown. Each of these
four regions 20 indicates one region when a region in which
the pixels 10 in the first substrate 111 are disposed is divided
into regions including a predetermined number of pixels.
Meanwhile, the regions 20 may partially overlap each other,
or may not overlap each other. The number of pixels in each
region 20 may be 4 pixels of 2 pixelsx2 pixels, may be 16
pixels of 4 pixelsx4 pixels, or may be any number. Herein-
after, the region 20 is referred to as a pixel block 20.

The imaging element 3 is provided with a signal line 22
and a supply unit 30 to be described later for each pixel
block 20. In addition, as will be described later, the imaging
element 3 is provided with a pixel control unit and a supply
control unit for each pixel block 20. The signal line 22 is a
signal line that connects the pixel block 20 and the readout
unit 60, and a signal is output from the pixel 10. The signal
line 22 is a signal line using a connecting portion such as an
electrode or a bump.

The readout unit 60 has processing units 50 including an
analog/digital conversion unit (AD conversion unit) 40. The
processing unit 50 is provided for each pixel block 20. In the
imaging element 3 according to the present embodiment, the
signal line 22 provided in each of the pixel blocks 20 is used
to read out signals of pixels from a plurality of pixel blocks
20 in parallel. The readout unit 60 causes the processing unit
50 provided for each pixel block 20 to output the signal of
the pixel of each pixel block 20 simultaneously (in parallel),
and thus each processing unit 50 can perform signal pro-
cessing on the signal of the pixel simultaneously. Since each
processing unit 50 performs signal processing on the signal
output from each pixel block 20 simultaneously, the readout
unit 60 can perform high-speed signal processing.

The AD conversion unit 40 of the processing unit 50
converts a pixel signal which is an analog signal input from
each pixel 10 of the pixel block 20 through the signal line 22
into a digital signal. Meanwhile, the processing unit 50 may
have an amplifier unit that amplifies the pixel signal input
through the signal line 22 with a predetermined gain (ampli-
fication factor). In this case, the AD conversion unit 40
converts the pixel signal amplified by the amplifier unit into
a digital signal.

The pixel signal converted into a digital signal is output
to the control unit 4 of the camera 1 after the processing unit
50 performs signal processing such as correlated double
sampling (CDS) or processing of correcting a signal amount.
Meanwhile, signal processing such as correlated double
sampling with respect to the pixel signal may be performed
in a signal processing unit (not shown). In this case, the
processing unit 50 outputs the pixel signal converted into a
digital signal by the AD conversion unit 40 to the signal
processing unit. The signal processing unit performs signal
processing such as correlated double sampling on the input
pixel signal, and then outputs the processed pixel signal to
the control unit 4.

A plurality of electrodes (pads) 200 to which a power
supply voltage VDD is supplied (applied) are provided
around a region in which each pixel 10 is disposed in the first
substrate 111. The electrode 200 is connected to the plurality
of pixels 10 disposed in the first substrate 111 through a
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wiring 121. The pixel 10 is supplied with the power supply
voltage VDD through the wiring 121.

In addition, the imaging element 3 is provided with
wirings 125 and wirings 126 as schematically shown in FI1G.
2. The wiring 125 is a wiring that penetrates through the first
substrate 111. The wiring 126 is a wiring that connects the
wiring 121 of the first substrate 111 and a wiring 122 of the
second substrate 112. The wiring 125 and the wiring 126 are
formed using electrodes, bumps, and the like. The electrode
200 is connected to a plurality of supply units 30 disposed
in the second substrate 112 through the wiring 125 and the
wiring 122. In addition, the electrode 200 is connected to the
plurality of supply units 30 through the wiring 121, the
wiring 126, and the wiring 122. The supply unit 30 is
supplied with the power supply voltage VDD through the
wiring 125 and the wiring 122, and is supplied with the
power supply voltage VDD through the wiring 121 and the
wiring 126. The electrode 200 is an electrode common to the
plurality of pixels 10 and the supply unit 30, and is disposed
on one surface of the first substrate 111 as shown in FIG. 2.

Hereinafter, the configuration of the imaging element 3
according to the present embodiment will be further
described with reference to the drawings.

FIG. 3 is a diagram illustrating an example of a cross-
sectional structure of a portion of the imaging element
according to the first embodiment. FIG. 4 is a diagram
illustrating a configuration example of a portion of the
imaging element according to the first embodiment. The
imaging element 3 shown in FIG. 3 is a back-side illumi-
nated imaging element. The imaging element 3 includes the
first substrate 111, a wiring layer 101 stacked on the first
substrate 111, the second substrate 112, and a wiring layer
102 stacked on the second substrate 112. The wiring layer
101 and the wiring layer 102 are wiring layers including a
conductor film (metal film) and an insulating film, respec-
tively, and have a plurality of wirings, vias, insulating
interlayers, and the like disposed therein.

Light from a subject is incident in the positive direction of
the Z axis in FIG. 3. In addition, as shown in the coordinate
axes in FIG. 3, the right direction of the page orthogonal to
the Z axis is defined as the positive direction of the X axis,
and the forward direction of the page orthogonal to the Z
axis and the X axis is defined as the positive direction of the
Y axis. In the following drawings, the coordinate axes may
be displayed with the coordinate axes in FIG. 3 as a
reference so that the orientation of each drawing can be
understood. In the first substrate 111 and the wiring layer
101, a plurality of pixel blocks 20 including a plurality of
pixels 10 are disposed in the X-axis direction and the Y-axis
direction. In the second substrate 112 and the wiring layer
102, a plurality of supply units 30 and a plurality of
processing units 50 are disposed in the X-axis direction and
the Y-axis direction. In the imaging element 3, the wiring
126 is provided between the pixel 10 and the supply unit 30.
It can be said that the wiring 126 is provided between a
photoelectric conversion unit 11 and the supply unit 30. In
the example shown in FIG. 3, the wiring 126 is disposed
parallel to the signal line 22.

FIG. 4 shows some pixels 10 among the plurality of pixels
10 provided in the imaging element 3, some current sources
25 and supply units 30, some pixel control units 35 and
supply control units 36, and a readout control unit 70. The
current sources 25 and the supply units 30 are provided for
the signal lines 22. The pixel control units 35 and the supply
control units 36 are disposed for each pixel block 20.
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Meanwhile, in FIG. 4, for the purpose of simplification of
the drawing, only one pixel 10 is shown for each pixel block
20.

The pixel 10 has the photoelectric conversion unit 11, a
transfer unit 12, a floating diffusion (FD) 13, a reset unit 14,
an amplification unit 15, and a selection unit 16. The
photoelectric conversion unit 11 is a photodiode PD, which
converts incident light into electric charges and accumulates
photoelectrically converted electric charges.

The transfer unit 12 is constituted by a transistor M1
controlled by a signal TX, and transfers the electric charges
photoelectrically converted by the photoelectric conversion
unit 11 to the FD 13. The transistor M1 is a transfer
transistor. The FD 13 accumulates (holds) the electric
charges transferred to the FD 13 and converts them into a
voltage divided by a capacity value. The FD 13 is an
accumulation unit 13 and accumulates the electric charges
generated by the photoelectric conversion unit 11.

The amplification unit 15 is constituted by a transistor M3
of which the gate (terminal) is connected to the FD 13, and
amplifies and outputs a signal caused by the electric charges
accumulated in the FD 13. The drain (terminal) of the
transistor M3 is connected to the electrode 200 (see FIG. 2)
through the wiring (power supply line) 121 and is supplied
with the power supply voltage VDD. The source (terminal)
of the transistor M3 is connected to the signal line 22
through the selection unit 16. The amplification unit 15
functions as a portion of a source follower circuit using the
current source 25 as a load current source. The transistor M3
is an amplification transistor. The amplification unit 15 and
the selection unit 16 constitute an output unit that generates
and outputs a signal based on the electric charges generated
by the photoelectric conversion unit 11.

The reset unit 14 is constituted by a transistor M2 con-
trolled by a signal RST, and electrically connects or discon-
nects the FD 13 and the power supply line 121. The reset
unit 14 resets the electric charges accumulated by the FD 13.
The reset unit 14 discharges the electric charges accumu-
lated in the FD 13 to reset the voltage of the FD 13. The
transistor M2 is a reset transistor. The selection unit 16 is
constituted by a transistor M4 controlled by a signal SEL,
and electrically connects or disconnects the amplification
unit 15 and the signal line 22. The transistor M4 of the
selection unit 16 outputs a signal from the amplification unit
15 to the signal line 22 in a case where it is in an on state.
The transistor M4 is a selection transistor.

The current source 25 is configured to include a transistor
MS in which a signal VB is input to its gate. The current
source 25 is connected to each pixel 10 of the pixel block 20
and the supply unit 30 through the signal line 22. The current
source 25 generates a current on the basis of the signal level
of the signal VB, and supplies the generated current to the
signal line 22, the pixel 10, and the supply unit 30. Mean-
while, the current source 25 may be constituted by two
transistors on which cascode connection is performed. The
signal VB is generated by a signal generation unit (not
shown). The signal generation unit is commonly connected
to the current source 25 provided for each signal line 22, and
supplies the signal VB to each current source 25. The gates
of the transistors M5 of the current sources 25 are electri-
cally connected to each other, and the signal VB is input
from the signal generation unit.

A signal when the voltage of the FD 13 is reset (dark
signal) and a signal based on the electric charges transferred
from the photoelectric conversion unit 11 to the FD 13 by the
transfer unit 12 (photoelectric conversion signal) are sequen-
tially output to the signal line 22. The dark signal is used to
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6

remove noise contained in the photoelectric conversion
signal. The dark signal can be said to be an analog signal
indicating a reference level for the photoelectric conversion
signal, and is used to correct the photoelectric conversion
signal. The photoelectric conversion signal is an analog
signal which is generated on the basis of the electric charges
photoelectrically converted by the photoelectric conversion
unit 11. The dark signal and the photoelectric conversion
signal are input to the processing unit 50 (see FIG. 2) of the
readout unit 60 through the signal line 22. In the present
embodiment, the processing unit 50 has a calculation unit
that subtracts the photoelectric conversion signal and the
dark signal, performs CDS based on the subtraction of the
photoelectric conversion signal and the dark signal, and
removes a noise component from the photoelectric conver-
sion signal.

The supply unit 30 has a signal output unit 31 and a switch
unit 32 as shown in FIG. 4, and has a function of supplying
a voltage to the signal line 22. The signal output unit 31 is
constituted by a transistor M11 in which a signal CLIP is
input to its gate, and generates and outputs a signal having
a voltage level based on the signal CLIP. The drain of the
transistor M11 is connected to the electrode 200 (see FIG. 2)
through the power supply line 122, and is supplied with the
power supply voltage VDD. The source of the transistor
M11 is connected to the signal line 22 through the switch
unit 32.

The switch unit 32 is constituted by a transistor M12
controlled by a signal CLIP_SW, and electrically connects
or disconnects the signal output unit 31 and the signal line
22. In a case where the transistor M12 of the switch unit 32
is in an on state, the transistor can output a signal from the
signal output unit 31 to the signal line 22. In the present
embodiment, in a case where the switch unit 32 is in an on
state, the voltage (potential) of the signal line 22 is limited
by the signal output unit 31 so as to be a value within a range
in which the voltage based on the signal CLIP is set to a
lower limit. The supply unit 30 supplies a voltage to the
signal line 22 so that the voltage of the signal line 22 does
not fall below a predetermined voltage. It can be said that the
supply unit 30 is a limitation unit 30 that limits the voltage
of the signal line 22. It can be said that the supply unit 30
supplies a voltage to the signal line 22 so that the voltage of
the signal line 22 is set to a value from the power supply
voltage VDD to the voltage based on the signal CLIP, and
controls (adjusts) the voltage of the signal line 22.

The pixel control unit 35 is configured to include a switch
and a buffer, and is controlled by the readout control unit 70.
The pixel control unit 35 supplies signals such as the signal
TX, the signal RST, and the signal SEL described above to
the pixels 10 of the pixel block 20, and controls the operation
of each pixel 10. The pixel control unit 35 supplies a signal
to the gate of each transistor of the pixel 10, and brings the
transistor into an on state (a connected state, an electrical
conducting state, or a short-circuited state) or an off state (a
disconnected state, a non-electrical conducting state, an
open state, or a cut-off state).

The readout control unit 70 and the pixel control unit 35
control the signal TX, the signal SEL, and the like which are
input to the pixel 10 to thereby control a period in which
charges are accumulated in the pixel block 20 and a timing
at which a pixel signal is read out. The pixel control unit 35
provided for each pixel block 20 can control the pixel 10 so
that charge accumulation times differ for each pixel block
20, or can control the pixel 10 so that the charge accumu-
lation times are the same for all the pixel blocks 20. In
addition, each pixel control unit 35 can control the pixel 10
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so that timings at which the pixel signal is read out differ for
each pixel block 20, or can control the pixel 10 so that the
timings at which the pixel signal is read out are the same for
all the pixel blocks 20. The pixel control unit 35 controls the
pixel 10 so that the charge accumulation times differ for each
pixel block 20, and thus can capture an image in accordance
with the brightness of each subject even when there are a
plurality of subjects. In addition, the pixel control unit 35
controls the pixel 10 so that the timings at which the pixel
signal is read out differ for each pixel block 20, and thus can
capture an image in accordance with the moving speed of
each subject even when there are a plurality of subjects.

The supply control unit 36 is configured to include a
switch and a buffer, and is controlled by the readout control
unit 70. As described above, the pixel control unit 35 can
control the pixel 10 so that the charge accumulation times
differ for each pixel block 20, and can control the pixel 10
so that the timings at which the pixel signal is read out differ
for each pixel block 20. In that case, since timings at which
a signal is output to the signal line 22 differ for each block
20, the supply control unit 36 has to control the operation of
each switch unit 32 for each pixel block 20. The supply
control unit 36 supplies the above-described signal CUP SW
to the switch unit 32 of the pixel block 20 to control the
operation of each switch unit 32. The supply control unit 36
performs on/off control on the switch unit 32 to start and
stop the supply of a voltage from the signal output unit 31
to the signal line 22. In the present embodiment, the supply
control unit 36 provided for each pixel block 20 adjusts a
timing at which a voltage is supplied from the signal output
unit 31 to the signal line 22 on the basis of the timings at
which the dark signal and the photoelectric conversion
signal are read out in the pixel block 20. For example, the
supply control unit 36 provided for each pixel block 20
controls the switch unit 32 so that a voltage can be supplied
to the signal line 22 provided for a certain pixel block 20 and
the signal line 22 provided for another pixel block 20 at
different timings. Meanwhile, each supply control unit 36
may control each switch unit 32 so that a voltage can be
supplied to all the pixel blocks 20 at the same timing.

The readout control unit 70 is commonly provided in a
plurality of pixel blocks 20. The readout control unit 70 is
constituted by a plurality of circuits including a timing
generator, and is disposed in the second substrate 112. The
readout control unit 70 is controlled by the control unit 4 of
the camera 1. The readout control unit 70 controls the
operation of the pixel 10 by controlling signals such as the
signal TX, the signal RST, and the signal SEL. which are
input to the pixel 10 through the pixel control unit 35. In
addition, the readout control unit 70 controls the operation
of the supply unit 30 by controlling the signal CLIP_SW
which is input to the supply unit 30 through the supply
control unit 36.

Meanwhile, the above-described supply control unit 36 is
disposed in the second substrate 112. The pixel control unit
35 may be disposed in either the first substrate 111 or the
second substrate 112, or may be disposed separately in the
first substrate 111 and the second substrate 112. The pixel
control unit 35 may be disposed in a substrate different from
the first substrate 111 and the second substrate 112. The
readout control unit 70 may be disposed separately in the
first substrate 111 and the second substrate 112, or may be
disposed in the first substrate 111. The readout control unit
70 may be disposed in a substrate different from the first
substrate 111 and the second substrate 112.

The selection unit 16 of the pixel 10 and the switch unit
32 of the supply unit 30 enter an on state, and thus the source
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of the amplification unit 15 and the source of the signal
output unit 31 are electrically connected to the signal line 22.
In this case, a path through which a current flows due to the
current source 25 connected to the signal line 22 changes on
the basis of the magnitude relation between the voltage of
the gate of the amplification unit 15 (that is, the voltage of
the FD 13) and the voltage of the gate of the supply unit 30
(that is, the voltage of the signal CLIP).

In a case where the voltage of the FD 13 is higher than the
voltage of the signal CLIP, the current of the current source
25 flows mainly to the amplification unit 15 through the
signal line 22 and the selection unit 16. The amplification
unit 15 outputs a signal based on the voltage of the FD 13
to the signal line 22. Thereby, the voltage of the signal line
22 becomes a voltage corresponding to the voltage of the FD
13. In a case where the voltage of the FD 13 is lower than
the voltage of the signal CLIP, the current of the current
source 25 flows mainly to the signal output unit 31 through
the signal line 22 and the switch unit 32. In this case, the
signal output unit 31 outputs a signal based on the voltage
of the signal CLIP to the signal line 22 to thereby limit the
voltage of the signal line 22 to a voltage based on the voltage
of'the signal CLIP. The voltage of the signal line 22 becomes
a voltage corresponding to the voltage of the signal CLIP.

In this way, in a case where the switch unit 32 is in an on
state, the supply unit (limitation unit) 30 limits the voltage
of'the signal line 22 in accordance with the voltage of the FD
13 and the voltage of the signal CLIP. The transistor M1/ of
the supply unit 30 is a transistor that limits (clips) the voltage
of the signal line 22, and may be referred to as a clip
transistor or a clamp transistor. In a case where the voltage
of the FD 13 is relatively low, the voltage of the signal line
22 is limited to a voltage based on the signal CLIP. This
makes it possible to prevent the current source 25 from not
normally operating due to a decrease in the voltage of the
signal line 22. As a result, it is possible to prevent the current
of'the current source 25 from not being supplied. In addition,
it is possible to prevent the voltage of the signal line 22 from
being input to the readout unit 60 due to changing to a
voltage outside an expected range.

In addition, in the imaging element 3 according to the
present embodiment, the signal CLIP having a different
signal level is input to the supply unit 30 in a case where the
dark signal is read out and a case where the photoelectric
conversion signal is read out. Thereby, the supply unit 30
can supply a different voltage to the signal line 22 in a case
where the dark signal is read out and a case where the
photoelectric conversion signal is read out.

In a case where the dark signal is read out, the first voltage
V1 is supplied to the gate of the transistor M1/ of the signal
output unit 31. In this case, the voltage of the signal line 22
is limited so that a voltage based on the first voltage V1 is
set to a lower limit Thereby, the voltage of a signal which is
output to the readout unit 60 as the dark signal is limited. In
a case where the photoelectric conversion signal is read out,
a second voltage V2 lower than the first voltage V1 is
supplied to the gate of the transistor M11. In this case, the
voltage of the signal line 22 is limited so that a voltage based
on the second voltage V2 is set to a lower limit Thereby, the
voltage of a signal which is output to the readout unit 60 as
the photoelectric conversion signal is limited.

Electric charges may be accumulated in the FD 13 due to
pixel defects, and the voltage of the dark signal may
decrease. When an image of a high-luminance subject is
captured, electric charges may be accumulated in the FD 13
to cause a decrease in the voltage of the dark signal. In such
a case, a difference between the dark signal and the photo-
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electric conversion signal becomes small, and the quality of
an image generated using a signal after CDS processing may
be deteriorated. In the present embodiment, it is possible to
secure a difference between the signal level of the dark
signal and the signal level of the photoelectric conversion
signal by limiting the voltage of the dark signal as described
above. Therefore, it is possible to prevent the quality of an
image from being deteriorated due to a small difference
between the dark signal and the photoelectric conversion
signal.

The above-described second voltage V2 is determined so
that the voltage of the signal line 22 does not drop below a
voltage required for the operation of the transistor M5 of the
current source 25 and that the voltage of the signal line 22
can be as low as possible. This makes it possible to prevent
a change in the voltage of the signal line 22 occurring in a
case where the electric charges generated by the photoelec-
tric conversion unit 11 are transferred to the FD 13 from
being hindered. In addition, it is possible to prevent the
current of the current source 25 from fluctuating and to
prevent noise from being mixed in the photoelectric con-
version signal which is output to the signal line 22.

FIGS. 5 and 6 are timing charts illustrating operation
examples of the imaging element 3 according to the first
embodiment. In the timing charts shown in FIGS. 5 and 6,
the vertical axis indicates the voltage level of a signal, and
the horizontal axis indicates time. FD indicates a signal
(voltage signal) of the FD 13, and VOUT indicates a signal
which is output to the signal line 22. In the examples shown
in FIGS. 5 and 6, the signal CLIP_SW is set to a high level,
and the switch unit 32 of the supply unit 30 enters an on
state. In FIG. 5 and FIG. 6, a transistor to which control
signals (the signal SEL, the signal RST, and the signal TX)
of'a high level (for example, the power supply voltage VDD)
are input enters an on state, and a transistor to which a
control signal of a low level (for example, a ground voltage)
is input enters an off state.

At time t1 shown in FIG. 5, the signal RST is set to a high
level, so that the transistor M2 of the reset unit 14 of the
pixel 10 enters an on state, and the FD 13 and the power
supply line 121 are electrically connected to each other.
Thereby, the electric charges of the FD 13 are reset, and the
voltage of the FD 13 is set to a reset voltage. In addition, at
time t1, the signal SEL is set to a high level, so that the
transistor M4 of the selection unit 16 enters an on state.
Thereby, the amplification unit 15 and the selection unit 16
can output a signal based on the reset voltage of the pixel 10,
that is, a signal after the electric charges of the FD 13 of the
pixel 10 are reset, to the signal line 22. At time 12, the signal
RST is set to a low level, so that the transistor M2 of the reset
unit 14 enters an off state.

The signal output unit 31 of the supply unit 30 is in a state
in which the signal CLIP of the first voltage V1 is input and
a voltage based on the first voltage V1 (a clip voltage Vcl
shown by the broken line in FIG. 5) can be supplied to the
signal line 22. In the example shown in FIG. 5, in the period
from time t2 to time t3, the voltage of the FD 13 (the voltage
of the FD shown in FIG. 5) is higher than the first voltage
V1 which is the voltage of the signal CLIP. Therefore, the
voltage of the signal VOUT which is output to the signal line
22 is set to a voltage based on the voltage of the FD 13, that
is, a voltage based on a reset voltage after the electric
charges accumulated in the FD 13 are reset.

At time t3, the processing unit 50 of the readout unit 60
samples the signal VOUT which is a voltage based on the
reset voltage as the dark signal. It can be said that the voltage
of the dark signal is fixed at time t3. The AD conversion unit
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40 of the processing unit 50 converts the dark signal into a
digital signal. At time t4, the signal CLIP of the second
voltage V2 lower than the first voltage V1 is input to the
signal output unit 31. The voltage of the signal CLIP
changes from the first voltage V1 to the second voltage V2,
and the signal output unit 31 is in a state in which a voltage
based on the second voltage V2 (a clip voltage Vc2 shown
by the broken line in FIG. 5) can be supplied to the signal
line 22.

At time t5, the signal TX is set to a high level, so that the
transistor M1 of the transfer unit 12 enters an on state, and
the electric charges photoelectrically converted by the pho-
toelectric conversion unit 11 are transferred to the FD 13.
Thereby, the voltage of the FD 13 is set to a voltage based
on the electric charges transferred from the photoelectric
conversion unit 11. In addition, since the signal SEL is at a
high level, the amplification unit 15 and the selection unit 16
are in a state in which a signal based on the electric charges
generated by the photoelectric conversion unit 11 can be
output the signal line 22. At time 16, the signal TX is set to
a low level, so that the transistor M1 of the transfer unit 12
enters an off state.

In the example shown in FIG. 5, in the period from time
16 to time t7, the voltage of the FD 13 is higher than the
second voltage V2 which is the voltage of the signal CLIP.
Therefore, the voltage of the signal VOUT which is output
to the signal line 22 is set to a voltage based on the voltage
of'the FD 13, that is, a voltage based on the electric charges
photoelectrically converted by the photoelectric conversion
unit 11.

At time t7, the processing unit 50 samples the signal
VOUT which is a voltage based on the electric charges
photoelectrically converted by the photoelectric conversion
unit 11 as the photoelectric conversion signal. It can be said
that the voltage of the photoelectric conversion signal is
fixed at time t7. The AD conversion unit 40 of the processing
unit 50 converts the photoelectric conversion signal into a
digital signal. The processing unit 50 performs CDS for
performing difference processing between the dark signal
and the photoelectric conversion signal with respect to the
dark signal and the photoelectric conversion signal con-
verted into a digital signal. The processing unit 50 performs
signal processing such as CDS processing and then outputs
the processed signal to the control unit 4.

Next, another example of the operation of the imaging
element 3 will be described with reference to FIG. 6. At time
t11 shown in FIG. 6, the signal RST is set to a high level, so
that the transistor M2 of the reset unit 14 of the pixel 10
enters an on state. Thereby, the electric charges of the FD 13
are reset, and the voltage of the FD 13 is set to a reset
voltage. In addition, at time t11, the signal SEL is set to a
high level, so that the transistor M4 of the selection unit 16
enters an on state. Thereby, the amplification unit 15 and the
selection unit 16 can output a signal based on the reset
voltage of the pixel 10 to the signal line 22. At time t12, the
signal RST is set to a low level, so that the transistor M2 of
the reset unit 14 enters an off state.

The signal output unit 31 of the supply unit 30 is in a state
in which the signal CLIP of the first voltage V1 is input and
the voltage based on the first voltage V1 (the clip voltage
Vcl) can be supplied to the signal line 22. In the example
shown in FIG. 6, in the period from time t12 to time t13, the
voltage of the FD 13 is higher than the first voltage V1 which
is the voltage of the signal CLIP. Therefore, the voltage of
the signal VOUT which is output to the signal line 22 is set
to a voltage based on the reset voltage of the FD 13.
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At time t13, the processing unit 50 of the readout unit 60
samples the signal VOUT which is a voltage based on the
reset voltage as the dark signal. The processing unit 50
converts the dark signal into a digital signal. At time t14, the
signal output unit 31 is in a state in which the signal CLIP
of the second voltage V2 lower than the first voltage V1 is
input and the voltage based on the second voltage V2 (the
clip voltage Vc2) can be supplied to the signal line 22.

At time t15, the signal TX is set to a high level, so that the
transistor M1 of the transfer unit 12 enters an on state, and
the electric charges photoelectrically converted by the pho-
toelectric conversion unit 11 are transferred to the FD 13.
Thereby, the voltage of the FD 13 is set to a voltage based
on the electric charges transferred from the photoelectric
conversion unit 11. In addition, since the signal SEL is at a
high level, the amplification unit 15 and the selection unit 16
are in a state in which a signal based on the electric charges
generated by the photoelectric conversion unit 11 can be
output to the signal line 22. At time t16, the signal TX is set
to a low level, so that the transistor M1 of the transfer unit
12 enters an off state.

In the example shown in FIG. 6, in the period from time
116 to time t17, the voltage of the FD 13 is lower than the
second voltage V2 which is the voltage of the signal CLIP.
Therefore, the voltage of the signal VOUT which is output
to the signal line 22 is limited to the voltage based on the
second voltage V2, that is, the clip voltage Vc2.

At time t17, the processing unit 50 samples the signal
VOUT which is the clip voltage Vc2 as the photoelectric
conversion signal. The processing unit 50 converts the
photoelectric conversion signal into a digital signal. The
processing unit 50 performs signal processing such as CDS
processing using the dark signal and the photoelectric con-
version signal converted into a digital signal, and then
outputs the processed signal to the control unit 4. In this way,
in the present embodiment, the signals CLIP having signal
levels different from each other are input to the supply unit
30 in a case where the dark signal is read out and a case
where the photoelectric conversion signal is read out. The
supply unit 30 can limit the voltage of the signal line 22 by
supplying a voltage to the signal line 22 in accordance with
the voltage of the signal CLIP and the voltage of the FD 13.

As shown in FIG. 4, the gate of the transistor M5 of each
current source 25 provided for each signal line 22 is com-
monly connected to a signal line to which the signal VB is
input. In addition, a parasitic capacitance (load capacity)
may be added between the signal line 22 to which the pixel
signal is output and the gate of the transistor M5 connected
to the signal line 22. Because of the influence of this
parasitic capacitance, the voltage of the signal VB may
fluctuate due to a fluctuation in the voltage of the signal line
22, and the magnitude of a current flowing through each
current source 25 may fluctuate. In a case where the imaging
element 3 does not have the supply unit 30, it is conceivable
that the voltage of the signal line 22 is greatly reduced and
the voltage of the signal VB is also greatly reduced, so that
a current supplied from the current source 25 is reduce or a
current is not supplied from the current source 25. In a case
where the voltage of the signal line 22 provided for a certain
pixel block 20 fluctuates, the voltage of the signal line 22
provided for another pixel block 20 also fluctuates due to a
fluctuation in the voltage of the signal VB which is com-
monly supplied to each current source 25.

On the other hand, the imaging element 3 according to the
present embodiment is provided with the supply unit 30 for
each pixel block 20. The supply unit 30 can supply a voltage
based on the signal CLIP to the signal line 22 in a case where
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the switch unit 32 is in an on state, and can limit the voltage
of the signal line 22. Therefore, the imaging element 3 can
suppress a fluctuation in the voltage of the signal VB by
limiting the voltage of the signal line 22. This makes it
possible to prevent noise caused by a fluctuation in the
voltage of the signal VB from being mixed in the signal (the
photoelectric conversion signal or the dark signal) which is
output to the signal line 22.

In the present embodiment, an operation (clip operation)
in which the voltage of the signal line 22 is limited is
performed in a case where the voltage of the FD 13 is
relatively low, and the clip operation is not performed in a
case where the voltage of the FD 13 is relatively high. When
the clip operation is performed and when the clip operation
is not performed, a path through which a current flows due
to the current source 25 changes as described above. In a
case where the clip operation is performed, the current of the
current source 25 flows between the power supply line 122
and a wiring (grounding line) 131 shown in FIG. 4 through
the signal output unit 31 of the supply unit 30. In a case
where the clip operation is not performed, the current of the
current source 25 flows between the power supply line 121
and the grounding line (ground wiring) 131 through the
amplification unit 15 of the pixel 10. Since wiring resistance
is added to the power supply line 121, the power supply line
122, and the grounding line 131 as schematically shown in
FIG. 4, a voltage drop (IR drop) caused by the wiring
resistance occurs.

Due to the influence of a change in the current path
described above, the amount of voltage drop in the power
supply line 121, the power supply line 122, and the ground-
ing line 131 changes in a case where the clip operation is
performed and a case where the clip operation is not
performed, and a difference may occur in the value of the
power supply voltage VDD which is imparted to each pixel
10 through the power supply line 121. In a case where
signals are simultaneously read out from a plurality of pixel
blocks 20, a difference caused by a fluctuation in the power
supply voltage VDD occurs in the pixel signal in the pixel
block 20 in which the clip operation is performed in another
pixel block 20 while the signal is being read out and the pixel
block 20 in which the clip operation is not performed in
another pixel block 20 while the signal is being read out. In
addition, in a case where a fluctuation in the power supply
voltage VDD occurs when the photoelectric conversion
signal is read out, the signal level of the reset voltage of the
FD 13, that is, the signal level serving as a reference for the
voltage change occurring in accordance with the electric
charges transferred from the photoelectric conversion unit
11, may fluctuate. In a case where a difference occurs in the
signal level of the reset voltage between a period in which
the dark signal is read out and a period in which the
photoelectric conversion signal is read out, CDS processing
is performed using a dark signal having a signal level
different from the signal level to be used as a reference for
the photoelectric conversion signal, and blackening or
streaking, for example, occurs in an image generated using
the signal after CDS processing. Particularly, in a case where
the power supply voltage is supplied to the pixel 10 and the
supply unit 30 from different electrodes through different
power supply lines, it is considered that a difference in the
value of the power supply voltage supplied to the pixel 10
between a case where the clip operation is performed and a
case where the clip operation is not performed becomes
large.

In the present embodiment, the pixel 10 and the supply
unit 30 are connected to the common electrode 200. In
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addition, since the power supply line 121 and the power
supply line 122 are connected to each other by a plurality of
wirings 126, it is possible to reduce the resistance value of
a path from the electrode 200 to the pixel 10 and the supply
unit 30. This makes it possible to reduce a difference in the
power supply voltage VDD applied to the pixel 10 in a case
where the clip operation is performed and a case where the
clip operation is not performed. Therefore, it is possible to
prevent a difference caused by a fluctuation in the power
supply voltage from occurring in the signal of each pixel. As
a result, it is possible to prevent blacking or streaking from
occurring in an image generated using the pixel signal.

In the imaging element 3 according to the present embodi-
ment, the supply unit 30 is disposed in the second substrate
112. Therefore, it is possible to increase the light-receiving
area of the photoelectric conversion unit 11 as compared
with a case where the supply unit 30 is provided in the first
substrate 111. It is possible to prevent the aperture ratio of
a pixel from decreasing. In addition, it is possible to perform
the clip operation without increasing the chip area, and to
prevent the quality of an image generated using the pixel
signal from being deteriorated. In addition, in the present
embodiment, the supply control unit 36 is disposed in the
second substrate 112. Since the supply unit 30 and the
supply control unit 36 are provided in the same substrate, the
supply unit 30 is likely to be controlled.

FIG. 7 is a diagram illustrating an example of a layout of
a portion of the imaging element according to the first
embodiment. In each of the plurality of pixel blocks 20 of
the imaging element 3, a plurality of pixels 10 including the
photoelectric conversion unit 11 are disposed in a row
direction (X direction) which is a first direction and a
column direction (Y direction) which is a second direction
intersecting the first direction. In the example shown in FIG.
7, the pixel block 20 is provided with four pixels 10. In the
first substrate 111 of the imaging element 3, a plurality of
pixel blocks 20 including four pixels 10 are disposed in a
row direction (horizontal direction) and a column direction
(vertical direction). Meanwhile, FIG. 7 schematically shows
some wirings provided in the imaging element 3.

The signal line 22 provided for each pixel block 20 is
connected to each of the four pixels 10 within the pixel block
20 and transmits the pixel signal to the processing unit 50.
The wiring 126 is provided between the signal lines 22
which are adjacent to each other. The wiring 126 is provided
with the power supply voltage VDD as described above, and
functions as a shield by being provided so as to interpose the
signal line 22. It is possible to prevent coupling between the
signal lines 22, and to prevent noise from being mixed in the
pixel signal which is output to the signal lines 22.

A plurality of wirings 38 shown in FIG. 7 schematically
represent a plurality of wirings (control lines) for transmit-
ting the signal TX, the signal RST, and the signal SEL
described above. In a case where the pixel control unit 35
that supplies the signal TX or the like is disposed in the
second substrate 112, the control line 38 may be disposed at
a corner (diagonal corner) of the pixel block 20 as shown in
FIG. 7. In this case, since the control line 38 is disposed
separately from the signal line 22, it is possible to prevent
noise caused by the signals of the control line 38 (such as the
signal TX, the signal RST, and the signal SEL) from
influencing the signal line 22.

According to the above-described embodiment, the fol-
lowing operational effects can be obtained.

(1) The imaging element 3 includes the first substrate 111
provided with the photoelectric conversion unit 11 config-
ured to generate electric charges by photoelectric conversion
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and the signal line 22 to which a signal based on the electric
charges generated by the photoelectric conversion unit 11 is
output, and the second substrate 112 provided with the
supply unit 30 configured to supply a voltage to the signal
line 22 and the processing unit 50 configured to process a
signal output to the signal line 22, the second substrate being
stacked on the first substrate 111. In the present embodiment,
the pixel 10 having the photoelectric conversion unit 11 is
disposed in the first substrate 111, and the supply unit 30 is
disposed in the second substrate 112. Therefore, it is possible
to perform the clip operation without increasing the chip
area, and to prevent the quality of the pixel signal from being
deteriorated. Thereby, it is possible to prevent the quality of
an image generated using the pixel signal from being
deteriorated. It is possible to increase the light-receiving area
of the photoelectric conversion unit 11 as compared with a
case where the supply unit 30 is provided in the first
substrate 111, and to prevent the aperture ratio of a pixel
from decreasing.

(2) In the present embodiment, the readout unit 60 having
a plurality of the processing units 50 is disposed in the
second substrate 112. Therefore, it is possible to dispose a
plurality of circuits for processing pixel signals without
increasing the chip area. In addition, it is possible to prevent
the aperture ratio of a pixel from decreasing.

The following modifications are also within the scope of
the present invention, and one or a plurality of modification
examples can be combined with the above-described
embodiment.

Modification Example 1

In the above-described embodiment, although an example
in which the supply unit 30 has the signal output unit 31 and
the switch unit 32 has been described, the configuration of
the supply unit 30 is not limited thereto. The supply unit 30
may be configured not to have the switch unit 32. The signal
output unit 31 is electrically connected to the signal line 22
without going through the switch unit 32, and can supply a
voltage to the signal line 22 both in a case where the dark
signal is read out and in a case where the photoelectric
conversion signal is read out. In the present modification
example, it is possible to reduce the switch unit 32, and to
reduce the chip area.

Modification Example 2

The signal output unit 31 may be provided for each pixel
10. For example, in a case where the pixel block 20 is
constituted by four pixels 10, four signal output units 31 and
four switch units 32 may be disposed for each pixel block
20. Meanwhile, only the signal output unit 31 out of the
signal output unit 31 and the switch unit 32 may be disposed
for each pixel 10, and the switch unit 32 may not be
disposed.

The signal CLIP may be supplied for each signal output
unit 31 or for each of a plurality of signal output units 31
using separate wirings. In this case, it is possible to reduce
the number of signal output units 31 connected to one
wiring, and to switch the signal level of the signal CLIP at
a high speed.

Modification Example 3
In the above-described embodiment, an example in which

the signal line 22 and the supply unit 30 are provided for
each pixel block 20 has been described. However, the signal
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line 22 may be disposed for each pixel 10, and the supply
unit 30 may be dispose for each signal line 22. In this case,
the pixel control unit 35 may be disposed for each pixel 10,
and the supply control unit 36 may be disposed for each
supply unit 30. Each supply control unit 36 may control the
supply unit 30 provided for each signal line 22 so that a
voltage can be supplied to each signal line 22 at different
timings.

Modification Example 4

FIG. 8 is a block diagram illustrating a configuration
example of an imaging element according to Modification
example 4. As shown in FIG. 8, a power supply voltage may
be supplied to the pixel 10 and the supply unit 30 from
separate electrodes. In the example shown in FIG. 8, a power
supply voltage VDD1 is supplied from an electrode 201
through the power supply line 121 to the pixel 10, and a
power supply voltage VDD2 is supplied from an electrode
202 through the power supply line 122 to the supply unit 30.
The power supply line 121 and the power supply line 122
may be formed so that the resistance value of a path from the
electrode 201 to each pixel 10 and the resistance value of a
path from the electrode 202 to each supply unit 30 are the
same as each other. Meanwhile, the power supply voltage
VDD1 and the power supply voltage VDD2 may have
different values, and, for example, the power supply voltage
VDD2 may be a voltage lower than the voltage VDD1. In
this case, the supply unit 30 can be operated by the power
supply voltage VDD2 lower than the power supply voltage
VDD1 which is supplied to the pixel 10. It is possible to
reduce power consumption of the imaging element 3.

Modification Example 5

FIG. 9 is a block diagram illustrating a configuration
example of an imaging element according to Modification
example 5. As shown in FIG. 9, the power supply line 121
for connecting the electrode 200 and each pixel 10 may not
be provided in the first substrate 111. In this case, the power
supply voltage VDD is supplied from the electrode 200
through the power supply line 122 and the wiring 126 to
each pixel 10. In the present modification example, it is
possible to reduce the number of wirings which are disposed
in the first substrate 111.

Modification Example 6

The pixel 10 and the supply unit 30 may be configured
using an NMOS transistor or may be configured using a
PMOS transistor. The pixel 10 and the supply unit 30 may
be configured using both an NMOS transistor and a PMOS
transistor. When the photoelectric conversion signal is read
out in a case where the amplification unit 15 and the signal
output unit 31 are constituted by an NMOS transistor, as
described above, the signal CLIP having a voltage lower
than that when the dark signal is read out may be supplied
to the signal output unit 31. When the photoelectric conver-
sion signal is read out in a case where the amplification unit
15 and the signal output unit 31 are constituted by a PMOS
transistor, the signal CLIP having a voltage higher than that
when the dark signal is read out may be supplied to the
signal output unit 31. The supply unit 30 supplies a voltage
to the signal line 22 so that the voltage of the signal line 22
is set to a value from the power supply voltage (or the
ground voltage) to the voltage based on the signal CLIP. The
voltage of the signal line 22 is limited by the supply unit 30
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s0 as to be a value within a range in which the voltage based
on the signal CLIP is set to an upper limit or a lower limit.

Modification Example 7

In the above-described embodiment, an example in which
the imaging element 3 is configured by stacking the first
substrate 111 and the second substrate 112 has been
described. However, the first substrate 111 and the second
substrate 112 may not be stacked.

Modification Example 8

In the above-described embodiment, an example in which
the imaging element 3 has a back-side illuminated configu-
ration will be described. However, the imaging element 3
may have a front-side illuminated configuration in which the
wiring layer 101 is provided on the incident surface side on
which light is incident.

Modification Example 9

In the embodiment and the modification examples
described above, an example in which a photodiode is used
as the photoelectric conversion unit has been described.
However, a photoelectric conversion film (organic photo-
electric film) may be used as the photoelectric conversion
unit.

Modification Example 10

The imaging element and the imaging device described in
the embodiment and the modification examples described
above may be applied to a camera, a smartphone, a tablet, a
camera built into a PC, an in-vehicle camera, a camera
mounted on an unmanned aerial vehicle (such as a drone or
a radio control machine), and the like.

Although various embodiments and modification
examples have been described above, the present invention
is not limited to the above-described content. Other aspects
that can be considered to fall within the technical idea of the
present invention are also included in the scope of the
present invention.

Priority is claimed on Japanese Patent Application No.
2019-180781, filed Sep. 30, 2019, the content of which is
incorporated herein by reference.

REFERENCE SIGNS LIST

1 Imaging device

3 Imaging element

4 Control unit

10 Pixel

11 Photoelectric conversion unit
20 Pixel block

30 Supply unit

35 Pixel control unit
36 Supply control unit
40 AD conversion unit
50 Processing unit

60 Readout unit

70 Readout control unit
111 First substrate

112 Second substrate

The invention claimed is:
1. An imaging element comprising:
a first substrate on which are located
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a first pixel including a first photoelectric converter that
converts light into an electric charge;

a second pixel including a second photoelectric con-
verter that converts light into an electric charge and
is arranged in line with the first photoelectric con-
verter in a row direction; and

a third pixel including a third photoelectric converter
that converts light into an electric charge and is
arranged in line with the first photoelectric converter
in a column direction;

a wiring layer in which are located

a first signal line that is electrically connected to the
first pixel and to which a first signal is output based
on the electric charge converted in the first photo-
electric converter;

a second signal line that is electrically connected to the
second pixel and to which a second signal is output
based on the electric charge converted in the second
photoelectric converter; and

a third signal line that is electrically connected to the
third pixel and to which a third signal is output based
on the electric charge converted in the third photo-
electric converter; and

a second substrate that is stacked together with the first
substrate and on which are located

a first supply unit that supplies a first voltage to the first
signal line;

a second supply unit that supplies a second voltage to
the second signal line;

a third supply unit that supplies a third voltage to the
third signal line;

a first processing unit that performs signal processing
on the first signal output to the first signal line;

a second processing unit that performs signal process-
ing on the second signal output to the second signal
line;

a third processing unit that performs signal processing
on the third signal output to the third signal line;

a first pixel controller for reading out the first signal
from the first pixel to the first signal line;

a second pixel controller for reading out the second
signal from the second pixel to the second signal
line;

a third pixel controller for reading out the third signal
from the third pixel to the third signal line;

a first control unit that controls such that the first
voltage is supplied from the first supply unit to the
first signal line when the first signal is read out from
the first pixel to the first signal line by the first pixel
controller;

a second control unit that controls such that the second
voltage is supplied from the second supply unit to the
second signal line when the second signal is read out
from the second pixel to the second signal line by the
second pixel controller; and

a third control unit that controls such that the third
voltage is supplied from the third supply unit to the
third signal line when the third signal is read out
from the third pixel to the third signal line by the
third pixel controller, wherein

the wiring layer is located between the first substrate and
the second substrate in a stacking direction in which the
first substrate and the second substrate are stacked.

2. The imaging element according to claim 1, wherein:

the first pixel controller reads out a first dark signal from
the first pixel to the first signal line for removing noise
included in the first signal;
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the second pixel controller reads out a second dark signal
from the second pixel to the second signal line for
removing noise included in the second signal;

the third pixel controller reads out a third dark signal from
the third pixel to the third signal line for removing noise
included in the third signal;

the first control unit controls such that a fourth voltage
different from the first voltage is supplied from the first
supply unit to the first signal line when the first dark
signal is read out from the first pixel to the first signal
line by the first pixel controller;

the second control unit controls such that a fifth voltage
different from the second voltage is supplied from the
second supply unit to the second signal line when the
second dark signal is read out from the second pixel to
the second signal line by the second pixel controller;
and

the third control unit controls such that a sixth voltage
different from the third voltage is supplied from the
third supply unit to the third signal line when the third
dark signal is read out from the third pixel to the third
signal line by the third pixel controller.

3. The imaging element according to claim 2, wherein:

the first control unit controls such that the first voltage,
which is lower than the fourth voltage, is supplied from
the first supply unit to the first signal line when the first
signal is read out from the first pixel to the first signal
line by the first pixel controller;

the second control unit controls such that the second
voltage, which is lower than the fifth voltage, is sup-
plied from the second supply unit to the second signal
line when the second signal is read out from the second
pixel to the second signal line by the second pixel
controller; and

the third control unit controls such that the third voltage,
which is lower than the sixth voltage, is supplied from
the third supply unit to the third signal line when the
third signal is read out from the third pixel to the third
signal line by the third pixel controller.

4. The imaging element according to claim 1, wherein:

the first substrate is provided with a fourth pixel including
a fourth photoelectric converter that converts light into
an electric charge and is arranged adjacent to the first
photoelectric converter in the row direction;

the first signal line is electrically connected to the fourth
pixel and has output thereto a fourth signal that is based
on the electric charge converted in the fourth photo-
electric converter;

the first processing unit performs signal processing on the
fourth signal output to the first signal line; and

the first pixel controller reads out the fourth signal from
the fourth pixel to the first signal line.

5. The imaging element according to claim 4, wherein

the first control unit controls such that the first voltage is
supplied from the first supply unit to the first signal line
when the fourth signal is read out from the fourth pixel
to the first signal line by the first pixel controller.

6. The imaging element according to claim 4, wherein:

the first substrate is provided with a fifth pixel including
a fifth photoelectric converter that converts light into an
electric charge and is arranged adjacent to the second
photoelectric converter in the row direction;

the second signal line is electrically connected to the fifth
pixel and has output thereto a fifth signal that is based
on the electric charge converted in the fifth photoelec-
tric converter;,
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the second processing unit performs signal processing on
the fifth signal output to the second signal line; and

the second pixel controller reads out the fifth signal from
the fifth pixel to the second signal line.

7. The imaging element according to claim 6, wherein

the second control unit controls such that the second
voltage is supplied from the second supply unit to the
second signal line when the fifth signal is read out from
the fifth pixel to the second signal line by the second
pixel controller.

8. The imaging element according to claim 6, wherein:

the first substrate is provided with a sixth pixel including
a sixth photoelectric converter that converts light into
an electric charge and is arranged adjacent to the third
photoelectric converter in the row direction;

the third signal line is electrically connected to the sixth
pixel and has output thereto a sixth signal that is based
on the electric charge converted in the sixth photoelec-
tric converter;

the third processing unit performs signal processing on
the sixth signal output to the third signal line; and

the third pixel controller reads out the sixth signal from
the sixth pixel to the third signal line.

9. The imaging element according to claim 8, wherein

the third control unit controls such that the third voltage
is supplied from the third supply unit to the third signal
line when the sixth signal is read out from the sixth
pixel to the third signal line by the third pixel controller.

10. The imaging element according to claim 1, further

comprising:

an electrode provided in the first substrate and to which a
power supply voltage is supplied,

wherein the first supply unit and the second supply unit
are electrically connected to the electrode.

11. The imaging element according to claim 10, wherein

the first wiring is configured to penetrate through the first
substrate, and

the first supply unit and the second supply unit are
connected to the electrode through the first wiring.

12. The imaging element according to claim 1, wherein:

the first processing unit has a first converter that converts
the first signal output to the first signal line into a digital
signal;

the second processing unit has a second converter that
converts the second signal output to the second signal
line into a digital signal; and

the third processing unit has a third converter that con-
verts the third signal output to the third signal line into
a digital signal.
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13. The imaging element according to claim 1, wherein
the second pixel controller controls such that an accumu-
lation time of the electric charge converted in the
second photoelectric converter is different from an
accumulation time of the electric charge converted in
the first photoelectric converter.
14. The imaging element according to claim 1, wherein
the third pixel controller controls such that an accumula-
tion time of the electric charge converted in the third
photoelectric converter is different from an accumula-
tion time of the electric charge converted in the first
photoelectric converter.
15. The imaging element according to claim 1, wherein
a timing at which the second signal is read out from the
second pixel to the second signal line by the second
pixel controller is different from a timing at which the
first signal is read out from the first pixel to the first
signal line by the first pixel controller.
16. The imaging element according to claim 15, wherein
the second pixel controller controls such that an accumu-
lation time of the electric charge converted in the
second photoelectric converter is different from an
accumulation time of the electric charge converted in
the first photoelectric converter.
17. The imaging element according to claim 1, wherein
a timing at which the third signal is read out from the third
pixel to the third signal line by the third pixel controller
is different from a timing at which the first signal is read
out from the first pixel to the first signal line by the first
pixel controller.
18. The imaging element according to claim 17, wherein
the third pixel controller controls such that an accumula-
tion time of the electric charge converted in the third
photoelectric converter is different from an accumula-
tion time of the electric charge converted in the first
photoelectric converter.
19. An imaging device comprising:
the imaging element according to claim 1; and
a generation unit that generates image data based on the
first signal on which signal processing has been per-
formed in the first processing unit.
20. An imaging device comprising the imaging element
according to claim 13.
21. An imaging device comprising the imaging element
according to claim 7.
22. An imaging device comprising the imaging element
according to claim 17.
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